Origin of amino acid homochirality: relationship with the RNA world and origin of tRNA aminoacylation.
The origin of homochirality of l-amino acids has long been a mystery. Aminoacylation of tRNA might have provided chiral selectivity, since it is the first process encountered by amino acids and RNA. An RNA minihelix (progenitor of the modern tRNA) was aminoacylated by an aminoacyl phosphate oligonucleotide that exhibited a clear preference for l- as opposed to d-amino acids. A mirror-image RNA system with l-ribose exhibited the opposite selectivity, i.e., it exhibited an apparent preference for the d-amino acid. The selectivity for l-amino acids is based on the stereochemistry of RNA. The side chain of d-amino acids is located much closer to the terminal adenosine of the minihelix, causing them collide and interfere during the amino acid-transfer step. These results suggest that the putative RNA world that preceded the protein theatre determined the homochirality of l-amino acids through tRNA aminoacylation.